of the eastern coastline from Cooktown, Queensland, through to Melbourne, Victoria; from Perth to Albany in Western Australia; and in the Darwin and Kakadu National Park areas of the Northern Territory. Most of my specimens are in CMNC, ANIC, or the author's collection. Additional material has been contributed to the study by: Olga Kukal, Halifax, Nova Scotia, Canada; A.F. Newton and Margaret Thayer, now of the Field Museum, Chicago, Illinois, USA; and Henry and Anne Howden, Ottawa, Ontario, Canada.
Full specimen label data are not reported here but are available from the author. The available label data have been summarised into generalisations about the geographical and elevational distribution of the species, the ways they have been collected, the seasonality of adult activity, and apparent habitat associations.
A phylogenetic analysis of the three species of Ptomaphila was by standard methods of outgroup comparison. Data on characters of the female genitalia were from direct observation and illustrations in Arnett (1944) . The data set was analysed by MC CLADE 3.1 (Maddison & Maddison 1992) . 
RESULTS

Key to subfamilies of Australasian Silphidae
Nicrophorus Fabricius 1775
Nicrophorus, with approximately 82 species worldwide, is mostly north temperate and Holarctic in distribution. One or more lineages have followed the highlands of Mexico and Central America southward into the Andes Mountains of South America and speciated there (Anderson & Peck 1985) , and one species occurs in the mountains of Algeria in Africa. At least one lineage has crossed Wallace's Line and speciated in the islands of the Indo-Malesian archipelago (Table l) . Only N. heurni Portevin occurs on the large island of New Guinea proper, but N. kieticus Mroczowski occurs on the island of Bougainville, which is politically a part of Papua New Guinea. There are no new data on the latter species. There is no evidence that the genus has ever crossed the climatic dry zone bordering Torres Strait (Walker 1972) Indonesia: Java, Sumatra N. podagricus Portevin 1920 Indonesia: Borneo, Celebes N. heurni Portevin 1926 New Guinea N. benguetensis Arnett 1946 Philippines: Luzon N. apo Arnett 1950 Philippines 
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Tribe Necrodini
Diamesus Hope 1840
The genus contains only two species, D. bimaculatus Portevin of Taiwan and the following species.
Diamesus osculans (Vigors) (Figs 1,11)
Silpha osculans Vigors 1825: 537. Type locality. 'India Orientali', type specimen seen, in BMNH, with printed label 'Madras Major Sale'. Distribution. The species is distributed from Sri Lanka and southern India to Vietnam and through Malaysia, Thailand, Sumatra, Java, Borneo, the Philippines and New Britain (Arnett 1950; Mroczkowski 1966) . It is widely distributed in New Guinea and in Australia from north-eastern Western Australia, eastward along the north coast and down the east coast to southern New South Wales (Fig. 11 ). It seems strange that Portevin (1926) gave no Australian records for the species because MNHN has eastern Australia specimens collected by von Mueller in 1896 (unnamed locality) and in 1917 in Normanton, Queensland.
The seeming absence of early records may be the reason that Tillyard (1926) stated that the species was introduced into northern Queensland, but he gives no details or evidence. It seems unlikely that the species was introduced by human action, but it also seems strange that there are no records of this large beetle from the early or mid 1800s. Most Australian records date from 1950 and later but there is another record from Cairns in 1909 and Sydney in 1925. The tolerance of the species for open habitats suggests that it could have easily crossed the continental-shelf land-bridge of the Torres Straits from New Guinea to Queensland at times of low sea levels in the Pleistocene (Walker 1972) . Bionomics. I have seen 412 specimens from New Guinea and 135 from Australia. The species has been collected from sea level to 1500 m in New Guinea in every month of the year. Some collections are from carrion but most are from mercury-vapor lights or black-light traps. Habitats are mostly rainforest but some collections are from disturbed or secondary open and closed canopy forest sites. In Australia collections are from sea level up to 250 m. Specimens have been taken in every month except September and October and all are from carrion or carrion baits or ultraviolet or mercuryvapor light traps. Habitats are pastures, open sclerophyll forest, wet sclerophyll forest, and rainforest. Williams (1981) presents records from New South Wales and notes that adults make a high pitched sound in flight.
Tribe Silphini Genus Ptomaphila Kirby and Spence 1828
The genus is known only from Australia and New Guinea and contains three species. It is most closely related to Oxelytrum Gistel of the Neotropics, with which it shares such apomorphic characters as a costate elytron, a longitudinally striate swelling on the intersegmental membranes between abdominal tergites 7 and 8 (possibly a stridulatory structure), and long hairs near the apical callus on the elytral underside Anderson & Peck 1985) . The genus is characterised by the apomorphic characters of the elytral apex bearing a flange, the head lacking a frontal chevron, a tuberculate elytron and an extremely wide elytral epipleuron (Anderson & Peck 1985) . 
Key to species of Ptomaphila
DISCUSSION
Phylogeny of Ptomaphila
Oxelytrum is the likely sister group of Ptomaphila (Anderson & Peck 1985) and this is used as an outgroup for phylogenetic interpretation of characters. No informative characters were found on the male aedeagus of either genus. Several characters of the female genitalia were found to be informative, as well as various external structures. Female genitalia have been used previously in a study of silphids only by Arnett (1944) . Female genitalia of Ptomaphila were compared with Oxelytrum cayennense (Stürm) (Fig. 15 ) and Fig. 19 . Ptomaphila ovata is the most plesiomorphic. Ptomaphila perlata and P. lacrymosa are sister species. Ptomaphila lacrymosa is the most derived, especially in characters of the female genitalia, which are highly modified for digging during oviposition.
Zoogeography of Australasian Silphidae
The fauna is composed of two components. The first probably entered Australasia from the north and in fairly recent times sometime after the northern edge of the Australian Plate joined the southern margin of the Asian Plate. Nicrophorus and Diamesus then followed the Indo-Malesian island chain across Wallace's line into Australasia. Nicrophorus has speciated in the uplands of several islands along the chain (Table 1) .
The second is an ancient Gondwanaland component. The ancestor of Ptomaphila probably became separated from that of Oxelytron at the time of the separation of Gondwanaland when the Australian Plate separated from the South American Plate. Ptomaphila ovata of New Guinea seems least changed from the ancestral condition. The more derived sister pair of P. lacrymosa and P. perlata probably speciated in Australia, but the extrinsic isolating mechanism that helped to separate them is not obvious. The digging modifications of the ovipositor of P. lacrymosa may have helped it to colonise the more temperate climates of southern Australia. The range disjunction of P. lacrymosa across the Nullarbor Plain is a frequent biogeographic pattern and is usually related to Pleistocene aridity severing the once, more continuous forest corridor across the southern margin of the continent.
Prospects
Opportunities remain for the detailed study of ecology and natural history of all Australian species of Silphidae. Field studies could be modelled after those of Anderson (1982) , Beninger and Peck (1992) , Ratcliffe (1972) or Sikes (1996) on species in the Nearctic fauna. Where the ranges of the Australian species overlap, all species may occur in the same local habitat. If they divide resources through elevation, habitat preferences or have some seasonal partitioning of activity, as found in other silphids, remains to be learned (Anderson 1982; Hanski & Niemelä 1990) . The larvae of all species remain undescribed.
